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(54) RECOUNTING METHOD IN MULTIMEDIA BROADCAST/MULTICAST SERVICE (MBMS)

(57) The present invention discloses a method for
recounting the number of the UE in a multimedia broad-
cast/multicast service. When a radio access network pre-
pares to initiate a recounting procedure, perform the
steps of: the RAN sending recounting indication informa-
tion for an MBMS service to User Equipment (UE) or
UEs; the UE detecting the recounting indication informa-
tion and responding to the recounting indication informa-
tion by establishing a radio resource control (RRC) con-
nection or initiating a cell update procedure according to
the recounting indication information and received
MBMS access information; the RAN counting the number
of UE(s) which have joined the MBMS service and are
within a cell according to the state of the UE(s) respec-
tively. The application of the present invention will make
the recounting result more accurate, thus the selection
of MBMS bearer mode by UTRAN based on the recount-
ing result is more appropriate.
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Description

Field of the Invention

[0001] The present invention relates to techniques for
implementing Multimedia Broadcast/Multicast Service
(MBMS), and more particularly, to a recounting technique
in Multimedia Broadcast/Multicast Service.

Background of the Invention

[0002] In a communication system, multicast and
broadcast are techniques for transferring data from one
source to multiple destinations. For instance, in the Eth-
ernet, the Internet Group Management Protocol (IGMP)
is an Internet Protocol (IP) multicast technique for the
use of multicast.
[0003] With development of mobile communications,
multicast and broadcast are applied more and more in
mobile networks. For example, in a traditional mobile net-
work, the Cell Broadcast Service (CBS) allows low bit-
rate data to be transferred to all users via a shared broad-
casting channel of a cell. This service is categorized as
a message service.
[0004] At present, voice and message services can
not satisfy people’s requirements for mobile communi-
cations. Along with the rapid development of the Internet,
a great number of multimedia services emerge. Some
application services therein require that multiple users
are able to receive same data simultaneously, e.g. video
on demand, videocast, video conference, network-based
education and interactive video games. These multime-
dia services are featured with large data flow, long time
duration and high sensitivity to time delay in comparison
to the conventional data. The existing techniques of the
IP multicast make it possible to implement these multi-
media services in form of multicast or broadcast on ca-
bled IP networks. However, as mobile networks have
special network architecture, functional entities and radio
interfaces, which are all different from those of a cabled
IP network, existing IP multicast techniques are not ap-
plicable to mobile networks.
[0005] In order to solve the above problem and make
an efficient use of resources of mobile networks, the
Wideband Code Division Multiple Access (WCDMA)/
Global System for mobile Communication (GSM) and the
3rd Generation Partnership Project (3GPP), have put for-
ward the Multimedia Broadcast/Multicast Service
(MBMS), designed to provide services of forwarding data
from one source to multiple users in mobile networks so
as to share and improve the utility rate of network re-
sources, especially the utility rate of radio interface re-
sources. The MBMS defined by the 3GPP can implement
not only multicast and broadcast of low-rate text mes-
sages, but also multicast and broadcast of high-rate mul-
timedia traffic, which is no doubt in accordance with the
trend of future development of mobile data.
[0006] System architecture of MBMS defined by the

3GPP is as shown in Fig. 1, wherein the Broadcast Mul-
ticast-Service Center (BM-SC), a newly-added mobile
network functional entity supporting MBMS, is the en-
trance of content providers and is used to authorize, in-
itiate an MBMS bearer service in the mobile networks
and transfer MBMS contents according to a predefined
time schedule. In addition, functional entities, such as
user equipment (UE), a UMTS Terrestrial Radio Access
Network (UTRAN), a GSM EDGE Radio Access Network
(GERAN), a Serving GPRS Support Node (SGSN) and
a GPRS Gateway Support Node (GGSN), are enhanced
to incorporate relevant functions of MBMS.
[0007] The MBMS is implemented in two modes, the
multicast mode and the broadcast mode. As there is dif-
ference between the multicast mode and the broadcast
mode in service demands, the service procedures there-
of are different.
[0008] The flowchart of MBMS multicast mode is as
shown in Fig. 2.
[0009] In the MBMS multicast mode, a user joins an
MBMS multicast service by an MBMS activation proce-
dure so that the network could know which user desires
to receive some particular MBMS service. The network
nodes create, through an MBMS registration procedure,
a distribution tree from a BM-SC to a Base Station Con-
troller (BSC)/Radio Network Controller (RNC) via a
GGSN and SGSN so as to allow the session attributes
and data of MBMS to be transferred. The registration
procedure creates an MBMS bearer context at relevant
nodes. When the BM-SC is ready for transferring data,
an MBMS Session Start procedure will be triggered. The
Session Start procedure activates all requested bearer
resources for transferring MBMS data in the network and
notifies the interested UEs (As used herein and hereafter,
the term "UEs" encompasses zero, one or more UEs.)
that the data transfer is about to start. By this procedure,
the BM-SC provides the interested and relevant network
nodes with the session attributes, such as Quality of Serv-
ice (QoS), MBMS Service Area and parameter of esti-
mated session duration. This procedure also triggers
such procedures as session notification, counting of cell
users, selection of radio bearer type, set-up of radio and
cabled bearer planes on the access network by the RNC.
The BM-SC starts transferring multicast data after the
down-stream nodes completing corresponding jobs.
Each node transfers the multicast data to the UEs through
the bearer created in the Session Start procedure.
[0010] The service procedure of MBMS broadcast
mode is as shown in Fig. 3.
[0011] In the MBMS broadcast mode, as information
of a broadcast service is sent to all users in the radio
network, each network node does not need to implement
the MBMS registration procedure. When the BM-SC is
ready for transferring data, an MBMS Session Start pro-
cedure is triggered which activates all the bearer resourc-
es requested by transferring MBMS data in the network.
By this procedure, the BM-SC provides the relevant in-
terested network nodes with the session attributes, such
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as the Terminal Mobile Group Identity (TMGI) of the
MBMS bearer service, QoS, MBMS Service Area, and
parameter of estimated session duration (if there is). This
procedure also triggers such jobs as set-up of radio and
cabled bearer planes. The BM-SC starts transferring
broadcast data after the down-stream nodes completing
corresponding jobs. Each node transfers the broadcast
data to the UEs through the bearer created in the Session
Start procedure.
[0012] It can be seen by persons skilled in the art that
the main service procedures of MBMS broadcast mode
and multicast mode are similar, both including the proc-
ess of the successive procedures of Service announce-
ment, Session Start, MBMS notification, Data transfer,
and Session Stop. The difference between the two
modes lies in that the multicast mode also includes the
step for the UE subscribing to the appropriate multicast
group, activating the MBMS service, and generating cor-
responding accounting information based on the time
when the UE joins and leaves.
[0013] There are two modes of MBMS data transfer
between the UTRAN and the UE: the point to multipoint
(PTM) transmission mode and point to point (PTP) trans-
mission mode. In the PTM transmission mode, the same
data are sent via an MBMS PTM traffic channel (MTCH),
and may be received by all UEs having joined the multi-
cast service or interested in the broadcast service. In the
PTP transmission mode, the data are sent via a dedicated
traffic channel (DTCH), and can be received only by an
appropriate UE.
[0014] As there may be different numbers of users re-
ceiving the MBMS service in one cell, one MBMS service
may be provided in one cell in two modes. One is the
PTP transmission mode, the other is the PTM transmis-
sion mode. As power control can be used in the PTP
transmission mode, this mode is used when there are
fewer users. If the number of users increases, the PTP
transmission mode will consume a lot of radio resources
and the transmitting power of the base station may have
to become higher. If the PTM transmission mode is used
when there are more users, not only the resources of
radio interface but also the transmitting power of the base
station will be saved. In order to make the radio access
network (RAN) obtain the number of users in each cell
who demand a particular MBMS service, the MBMS sys-
tem introduces a counting procedure and a recounting
procedure.
[0015] The counting procedure refers to the procedure
of the RAN counting the number of users who receive a
particular MBMS service when an MBMS session starts,
while the recounting procedure is introduced because it
is necessary to recount the users during the MBMS ses-
sion so as to determine whether the PTM transmission
mode is still the currently suitable bearer mode.
[0016] The present invention is aimed primarily at the
recounting procedure requested by recounting the
number of users during MBMS data transfer.
[0017] The steps for MBMS recounting defined in the

present protocol are as shown in Fig. 4, which specifically
include:

Step 401: a UTRAN transfers MBMS bearer service
data to UEs in the PTM transmission mode.

Step 402: when the UTRAN prepares a recounting
procedure, it sets the MBMS recounting indication
information for the MBMS service and informs the
UEs of the MBMS recounting indication information
via a common control channel, and at the same time
adds the MBMS service identity and access proba-
bility factor of the MBMS service to the MBMS access
information of the MBMS point-to-multipoint Control
Channel (MCCH). It is understood to persons skilled
in the art that the reason for using the access prob-
ability factor (simplified as probability factor) is that
there is no need for all UEs to set up connection to
send feedbacks, it is only required that the number
of feed-backs reaches a threshold; otherwise, more
UEs in the idle mode sending feedbacks may cause
uplink block.

Step 403: in the receiving time period of discontinu-
ous reception (DRX), it is necessary for both the UE
in the idle mode and connected UE to detect the
recounting indication information. If the recounting
indication information has been set for this MBMS
service, the UE in the idle mode checks the proba-
bility factor, and initiates an RRC connection estab-
lishing procedure after passing the probability factor
check. The probability factor is a random decimal
between 0 and 1, the checking procedure of which
includes: the UE randomly generates a random dec-
imal between 0 and 1, decides whether the gener-
ated random is less than the received probability fac-
tor. If the generated random decimal is less than the
received probability factor, the check of probability
factor will be passed; otherwise it will not be passed.

[0018] Meanwhile the connected UE ignores this
MBMS access information of the MCCH, as generally
speaking, the UTRAN knows at which cell the connected
UE are located and does not need the feedback.
[0019] Step 404: the UTRAN obtains the information
of the UEs interested in the MBMS service from a Core
Net (CN) through a UE linking procedure, and carries out
counting. The UE linking is a procedure of an Iu interface
(the standard interface between a RNC and a CN), which
can enable the RNC in the UTRAN to obtain the infor-
mation of all services which the UEs have joined from
the CN.
[0020] If the counting result shows that the pre-defined
threshold has been reached, the UTRAN will continue
using the PTM transmission mode. Otherwise, the
UTRAN will repeat the counting procedure with different
probability factor values, if the threshold has not been
reached during each counting procedure, it is necessary
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for the UTRAN to change from the PTM transmission
mode to the PTP transmission mode.
[0021] If the UTRAN still uses the PTM transmission
mode, the UTRAN may make the UEs return to the idle
mode by an RRC connection releasing procedure.
[0022] However, there are the following problems with
the above solution: the recounting result during MBMS
data transfer is not accurate, which sometimes may
cause the UTRAN setting up an unsuitable bearer mode
for the cell.
[0023] The main reason for this problem is that the
purpose of the counting procedure is to determine the
number of the UEs which receive a particular MBMS serv-
ice within a cell. As specified in the present protocol, only
the concrete cell locations in the UTRAN of the UEs in
the idle mode and the UEs in a state of UTRAN Regis-
tration Area Paging Channel (URA-PCH) can not be de-
termined. Therefore, if it is desired to obtain accurate
number of the UEs which receive a particular MBMS serv-
ice, it is necessary to take the number of UEs in these
two states into consideration.
[0024] According to the present MBMS protocol, only
the UEs in the idle mode are taken into consideration
when recounting. In fact, as described above, if a UE is
in the URA-PCH state, the UTRAN does not know at
which specific cell this UE is located. If the UEs in this
state are not counted, it is quite likely to make the accu-
racy of recounting mistaken.
[0025] Specifically speaking, in the present protocol,
no connected UE responds to the recounting indication
as it is generally believed that the UTRAN knows at which
cell the connected UEs are located. The present protocol,
however, has not taken the URA-PCH state which is
somewhat special into consideration. The URA-PCH
state is a connected state, but it is only possible to know
at which URA the UEs in the URA-PCH state are located
rather than which cell they are in. When there is no serv-
ice, the UEs may switch to the CELL-PCH state and do
not receive any signal in normal time, except for receiving
signals at the agreed time with the network and reporting
the information to the uplink when the located cell chang-
es every time, that has an effect of saving power. The
information reported to the uplink will be over frequent if
the UEs move rather fast. Therefore, in order to avoid
this situation, a UE in the CELL-PCH state will switch to
the URA-PCH state if there is no service for a long time.
Then the UE will not report the change of cell at which it
is located to the network if it is still in the same URA,
which may include several cells. In this way, power can
be further saved. Therefore, the network does not know
the cell at which the UE in the URA-PCH state is located.
[0026] Since the switching threshold between the PTM
and the PTP is usually rather low, in some cases, even
the difference of one or two users may cause the UTRAN
establishing an unsuitable bearer mode for a cell so as
to make the recounting meaningless and even have a
negative impact in some cases. For example, a switch
from the PTM to the PTP when a UE is receiving an

MBMS service will make the UE unable to receive signals
of the MBMS service.

Summary of the Invention

[0027] In view of the above, the present invention pro-
vides a method for recounting the number of the users
in the MBMS service so as to make the recounting during
MBMS data transfer more accurate and the selection of
the MBMS bearer mode by the access network more
suitable.
[0028] In order to achieve the above object, the tech-
nical solution of the present invention is implemented as
follows:

a method for recounting in Multimedia Broadcast/
Multicast Service (MBMS), when a radio access net-
work (RAN) preparing to initiate a Recounting pro-
cedure, includes the following steps:

the RAN sending recounting indication informa-
tion for an MBMS service to User Equipment
(UE) or UEs;

the UE detecting the recounting indication infor-
mation and responding to the recounting indica-
tion information by establishing a radio resource
control (RRC) connection or initiating a cell up-
date procedure according to the recounting in-
dication information and received MBMS access
information;

the RAN counting the number of the UE(s) which
have joined the MBMS service and are within a
cell according to the state of the UE respectively.

The step for a RAN sending the recounting indication
information includes:

the RAN setting the recounting indication infor-
mation to comprise an MBMS service identity,
adding the MBMS service identity and a first
probability factor to the MBMS access informa-
tion, and sending the recounting indication in-
formation and the MBMS access information to
the UE(s) via an MBMS point-to-multipoint Con-
trol Channel (MCCH), respectively.

[0029] The step for the UE detecting the recounting
indication information and responding to the recounting
indication information includes:

the UE judging whether it is in an idle mode or in a
UTRAN Registration Area Paging Channel (URA-
PCH) state; if the UE is in the idle mode or in the
URA-PCH state, the UE receiving the MBMS access
information, finding the first probability factor of the
MBMS service identity which is identical to that in
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the recounting indication information and checking
the first probability factor; the UE in the idle mode or
the URA-PCH state that passed the check respond-
ing to the recounting indication information by initi-
ating the RRC connection establishment procedure
or the cell update procedure respectively.

[0030] The method further includes: before sending
the recounting indication information, the RAN counting
the number of the UE(s) in the UPA-PCH state and de-
ciding whether to use a second probability factor for the
UE(s) in the URA-PCH state according to the counting
result;

if the second probability factor is decided to be used
for the UE(s) in the URA-PCH state, the RAN setting
the recounting indication information which compris-
es the MBMS service identity and indicates that the
second probability factor is used therein, adding the
MBMS service identity, the first probability factor,
and the second probability factor to the MBMS ac-
cess information and sending the recounting indica-
tion information and the MBMS access information
to the UE(s) via the MCCH, respectively.

[0031] The step for determining whether to use the
second probability factor for the UE(s) in the URA-PCH
state according to the counting result includes:

the RAN estimating the value of the second proba-
bility factor according to the number of the UE(s) in
the URA-PCH state, if the number of the UE(s) in
the URA-PCH state is small, using a greater second
probability factor, otherwise using a less second
probability factor; if the estimated second probability
factor is close to the first probability factor, choosing
the first probability factor instead of the second prob-
ability factor; otherwise, choosing the second prob-
ability factor.

[0032] Whether the number of the UE(s) in the URA-
PCH state is small or large is determined by a pre-defined
threshold of the number of the UE(s) in the URA-PCH
state;

and whether the estimated second probability factor
is close to the first access probability factor is deter-
mined by a pre-defined range of difference value be-
tween the probability factors, if the difference value
is within the range, the factors are close; otherwise
the factors are not close.

[0033] If the RAN decides to use the second probability
factor for the UE(s) in the URA-PCH state, the step for
the UE detecting the recounting indication information
and responding to the recounting indication information
includes:

the UE detecting the recounting indication informa-
tion and judging whether it is in the idle mode or in
the URA-PCH state;

upon reception of the MBMS access information, the
UE in the idle mode reading the first probability factor
of the MBMS service identity which is identical to that
in the recounting indication information and checking
the first probability factor; the UE in the idle mode
that passed the check initiating the RRC connection
establishment procedure;

upon reception of the MBMS access information, the
UE in the URA-PCH state reading the second prob-
ability factor of the MBMS service identity which is
identical to that in the recounting indication informa-
tion and checking the second probability factor; the
UE in the URA-PCH state which passed the check
initiating the cell update procedure.

[0034] The method according further includes:

a UE in a cell paging channel (CELL-PCH) state de-
tecting the recounting indication information, receiv-
ing the MBMS access information, and finding the
probability factor corresponding to the MBMS serv-
ice identity which is identical to the MBMS service
identity in the recounting indication information,
checking this probability factor; after passing the
check, responding to the recounting indication infor-
mation by initiating the cell updating procedure;

or a UE in a cell-forward access channel (CELL-
FACH) state monitoring the recounting indication in-
formation, receiving the MBMS access information,
finding the probability factor corresponding to the
MBMS service identity which is identical to the
MBMS service identity in the recounting indication
information, checking the probability factor; after
passing the check, responding to the recounting in-
dication information by initiating a cell update proce-
dure or responding via control channel.

[0035] The step for the UE detecting the recounting
indication information includes:

the UE monitoring the MCCH and detecting whether
there is an MBMS service that has set the recounting
indication information upon reception of the recount-
ing indication information from the MCCH, if there is
an MBMS service that has set the recounting indi-
cation information, the UE having detected the re-
counting indication information; otherwise, the UE
having not detected the recounting indication infor-
mation.

[0036] The step for the RAN counting the number of
the UE(s) which have joined the MBMS service and are
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within a cell according to the state of the UE(s) respec-
tively includes: the RAN counting the UE(s) interested in
the MBMS service by combining the UE linking from the
CN and the received counting response from the UE.
[0037] The RAN counting the number of the UE(s) in
the URA-PCH state before sending the recounting indi-
cation information, if the number of the UE(s) in the URA-
PCH state is small, the RAN indicating that needs not
recount the number of the UE(s) in the URA-PCH state
through the recounting indication information; the UE(s)
in the URA-PCH state not responding to the recounting
indication information according to reception of the re-
counting indication information.
[0038] Whether the number of the UE(s) in the URA-
PCH state is small or large is determined by defining a
threshold of the number of the UE(s) in the URA-PCH
state or by pre-defining a threshold of ratio of the UE(s)
in the URA-PCH state among all of the UE(s) in the RRC
connected state.
[0039] The RAN counting the number of the UE(s) in
each state of the CELL-FACH and the CELL-PCH before
sending the recounting indication information, if the
counting result shows that the total number of the UE(s)
in those two states reaches the threshold for determining
whether to use the point-to-multipoint (PTM) transmis-
sion mode, the RAN stopping the recounting procedure.
[0040] Before sending the recounting indication infor-
mation, the RAN counting the number of the UE(s) in
each state of the CELL-FACH and the CELL-PCH before
sending the recounting indication information, if the
counting result shows that the total number of the UE(s)
in those two states reaches the threshold for determining
whether to use the point-to-multipoint (PTM) transmis-
sion mode, the RAN querying the UE(s) in those two
states whether interested in receiving the MBMS service
and performing the recounting procedure again until the
threshold used for determining whether to use the PTM
transmission mode is reached.
[0041] Whether the total number of the UE(s) in those
two states added together exceeds the threshold much,
which is used for determining whether to use the PTM
transmission mode, is determined by setting a threshold
of exceeding number.
[0042] The RAN makes query of the UE(s) in the two
connected states directly via a dedicated or the common
channel.
[0043] The RAN counting the number of the UE(s) in
each connected state of the CELL-FACH and the CELL-
PCH before sending the recounting indication informa-
tion, if the counting result shows that the number of the
UE(s) in these two states added together is close to the
threshold for determining whether to use the PTM trans-
mission mode, the RAN indicating that needs not recount
the number of the UE(s) in the URA-PCH state through
the recounting indication information.
[0044] The UE in the URA-PCH state not to respond
to the recounting indication information according to re-
ception of the recounting indication information.

[0045] Whether the number of the UE(s) in the two
states added together is close to the threshold is deter-
mined by a pre-defined range for being close to the
threshold, if the number is within the range, it is close to
the threshold; otherwise, it is not close to the threshold.
[0046] The method further includes:

the UE in the CELL-PCH state, detecting the re-
counting indication information and responding to
the recounting indication information by initiating the
cell updating procedure according to the recounting
indication information and the received MBMS ac-
cess information;

or the UE in the CELL-FACH state detecting the re-
counting indication information and responding to
the recounting indication information by initiating the
cell update procedure or responding via the control
channel according to the recounting indication infor-
mation and the received MBMS access information.

[0047] The method further includes:

the RAN judging whether the counting result has
reached the pre-defined threshold for determining
whether to use the PTM transmission mode, if the
counting result has reached the pre-defined thresh-
old, continuing to use the PTM transmission mode;
otherwise deciding whether to use a point-to-point
(PTP) transmission mode.

[0048] The step for deciding whether to use the PTP
transmission mode includes: if the counting result of the
number of the UE(s) is less than the pre-defined threshold
for determining whether to use the PTM transmission
mode, repeating the recounting procedure for pre-de-
fined times, if the results of the repeated recounting for
continuous pre-defined times are all less than the thresh-
old for determining whether to use the PTM transmission
mode, determining to use the PTP transmission mode.
[0049] The method further includes: the RAN deter-
mining to use the PTM transmission mode, making the
UE(s) return to the idle mode by an RRC connection re-
leasing procedure or making the UE(s) in the URA-PCH
state return to the previous state.
[0050] It can be seen from the above solution that the
method for recounting the number of the UEs in an MBMS
in accordance with the present invention not only make
the UEs in the idle mode recounted, but also make the
UEs in the URA-PCH state recounted according to the
needs so that the number obtained by recounting is more
accurate, the selection made between the PTM and PTP
transmission mode is more appropriate, and the UEs
needing to receive the service when the PTM transmis-
sion mode is switched to the PTP transmission mode are
guaranteed to be able to receive the service signals.
[0051] In addition, an access probability factor for the
URA-PCH state may be used in the present invention so
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that the counting result of the UEs in the idle mode and
URA-PCH state could be more reliable.
[0052] Furthermore, the present invention makes it
possible to recount the number of the UEs according to
the numbers of UEs in the CELL-FACH and CELL-PCH
states so that decisions based on counting results of high-
er accuracy could be made in many cases with less sys-
tem resources consumed.

Brief Description of the Drawings

[0053]

Fig. 1 shows system architecture of an MBMS de-
fined by the 3GPP;

Fig. 2 shows a flowchart for an MBMS in the multicast
mode;

Fig. 3 shows a flowchart for an MBMS in the broad-
cast mode;

Fig. 4 shows a flowchart for recounting in an MBMS
according to the present protocol;

Fig. 5 shows a flowchart for recounting during MBMS
data transfer in a first preferred embodiment in ac-
cordance with the present invention;

Fig. 6 shows a flowchart for recounting during MBMS
data transfer in a second preferred embodiment in
accordance with the present invention.

Embodiments of the Invention

[0054] The present invention is hereinafter described
in detail with reference to the accompanying drawings
and exemplary embodiments so that the object, solution,
and merits thereof could be more apparent.
[0055] The idea of the present invention makes it pos-
sible to recount not only the number of the UEs in the
idle mode but also the number of the UEs in the URA-
PCH state according to the recounting indication infor-
mation.
[0056] In the present invention, the network side indi-
cates whether to recount only the number of the UEs in
the idle mode or to recount the number of the UEs in both
idle mode and the URA-PCH state through the recounting
indication information. The UEs in the idle mode and the
UEs in the URA-PCH state respond to the recounting
indication information according to the indication.
[0057] In the present invention, the network either pro-
vides an access probability factor for the use of the UEs
in the URA-PCH state or just uses the access probability
factor for the use of the UEs in the idle mode. Whether
to provide this factor for the use of the UEs in the URA-
PCH state can be decided by the network based on the
number of the UEs in the URA-PCH state in the particular

URA. Or the network just separately sets the factor for
the UEs in the URA-PCH state. It is a matter of how to
implement the method.
[0058] The present invention can be implemented in
various ways. Hereinafter six preferred embodiments are
described in detail.

First preferred embodiment:

[0059] Referring to Fig. 5, which is a flowchart for re-
counting during MBMS data transfer in accordance with
the first preferred embodiment of the present invention.
The specific procedure includes following steps:

Step 501: when preparing to initiate a recounting pro-
cedure, the UTRAN sets the recounting indication
information that includes an MBMS service identity,
meanwhile, adds the MBMS service identity and an
access probability factor to MBMS access informa-
tion, and notifies UEs of the recounting indication
information and the MBMS access information via
an MCCH, respectively.

[0060] The notifying method of this embodiment is
known by a person skilled in the art, and a detailed de-
scription is omitted here.

Step 502: the UE monitors the MCCH. After the UE
receives the recounting indication information, go to
Step 503.

Step 503: the UE detects whether an MBMS service
has set the recounting indication information. If an
MBMS service has set the recounting indication in-
formation, go to Step 504; otherwise, terminate the
counting procedure.

Step 504: the UE detects whether it is in the idle
mode or in the URA-PCH state. If it is in the idle mode
or in the URA-PCH state, go to Step 505; otherwise,
go to Step 506.

Step 505: the UE receives the MBMS access infor-
mation, finds the probability factor of which MBMS
service identity is identical to that in the recounting
indication information, and checks the probability
factor. If the UE passes the probability check, the
UE initiates an RRC connection establishing proce-
dure or a cell updating procedure for responding to
recounting response, and goes to Step 507; if the
UE does not pass the probability check, the UE ter-
minates the counting procedure.

[0061] In this step, the process of checking the prob-
ability factor is similar known by the person skilled in the
art, and a detailed description is omitted here.
[0062] Step 506: the UE not in the URA-PCH state but
in other RRC connected states ignores the recounting

11 12 



EP 1 729 535 A1

8

5

10

15

20

25

30

35

40

45

50

55

indication information and terminates the counting pro-
cedure.
[0063] The UE in the idle mode responds to the re-
counting indication by performing an RRC connection
procedure and the UE in the URA-PCH state responds
to the recounting indication by performing a cell updating
procedure. Of course, the UEs in the CELL-FACH and
the CELL-PCH states in this embodiment can also re-
spond to the recounting indication. Therefore, all related
UEs can be recounted together, thereby improving the
recounting accuracy.
[0064] Step 507: the UTRAN counts the number of the
UEs which are in the RRC connected state and have
joined the MBMS service.
[0065] In this step, the UTRAN obtains the information
about whether the UEs in the RRC connected state have
joined the MBMS service from the CN through the UE
linking procedure, and counts the number of the UEs
which are in the connection state and have joined the
MBMS service.
[0066] Step 508: the UTRAN decides whether the
counting result has reached the pre-defined first thresh-
old for determining whether to use the PTM transmission
mode. If the counting result has reached the pre-defined
first threshold, go to Step 509; otherwise, go to Step 510.
[0067] Step 509: the UTRAN goes on to use the PTM
transmission mode. Go to Step 511.
[0068] Step 510: the UTRAN modifies the probability
factor and resets the recounting indication information,
or changes the transmission mode from the PTM to the
PTP. Terminate this procedure.
[0069] In this embodiment, if the recounting result does
not reach the first predefined threshold before recounting
has been repeated for the pre-defined times in this step,
the probability factor can be increased and the recounting
can be repeated; if the result of recounting has continu-
ously failed to reach the first predefined threshold for the
pre-defined times in this step, the UTRAN changes the
transmission mode from the PTM to the PTP.
[0070] Step 511: the UEs return to the idle mode
through the RRC connection releasing procedure, or the
UEs currently in the URA-PCH state return to the previ-
ous state. Terminate this procedure.
[0071] It can be noted that, the counted UEs may be
kept in the RRC connected state as well.

Second preferred embodiment:

[0072] In this embodiment, the network side decides
whether to use the second probability factor for the UEs
in the URA-PCH state according to the number of the
UEs in the URA-PCH state, and the UEs in the URA-
PCH state decide whether to use the first probability fac-
tor generally used or use the second probability factor
according to the recounting indication information. In this
embodiment, it is supposed that the UEs in the idle mode
use the first probability factor generally used while the
UEs in the URA-PCH state use the second probability

factor.
[0073] Referring to Fig. 6, a flowchart for recounting
during MBMS data transfer of the second embodiment
in accordance with the present invention, the procedure
includes the steps of:

Step 601: a UTRAN checks the number of the UEs
in the URA-PCH state, and decides whether to use
a second probability factor for the UEs in the URA-
PCH state. If it is decided to use the second proba-
bility factor, go to Step 602; otherwise, perform the
procedure as shown in Fig. 5.

[0074] In this step, the UTRAN may predefine a thresh-
old of the number of the UEs in the URA-PCH state; if
the number of the UEs in the URA-PCH state has reached
or exceeded the threshold, it is decided to use the second
probability factor. In this embodiment, it is supposed that
the second probability factor is used.
[0075] When counting the number of the UEs in the
URA-PCH state, whether it is needed to use the second
probability factor, estimation of how large a probability
factor is desirable can be made based on the number of
the UEs in the URA-PCH state firstly. The method of es-
timation is that a larger probability factor can be used
when the number of the UEs in the URA-PCH state is
small, whereas a smaller probability factor is used when
the number of the UEs is great. If the estimated probability
factor is close to the access probability factor generally
used for the UEs in the idle mode, it is decided that the
first probability factor is used and the second probability
factor is not needed; otherwise it is decided that the sec-
ond access probability factor is needed. Whether the es-
timated probability factor is close to the first probability
factor generally used for the UE in the idle mode can be
decided by pre-defining a difference range of probability
factor, if the difference is within the range, the two factors
are close; otherwise, they are not close.
[0076] Step 602: the UTRAN transfers recounting in-
dication information to the UEs via an MCCH, and in-
cludes a second probability factor in the MBMS access
information.
[0077] Specifically speaking, the UTRAN sets the re-
counting indication information that includes an MBMS
service identity, meanwhile, adds the MBMS service
identity, the first probability factor and the second prob-
ability factor to the MBMS access information, and noti-
fies the UEs of the recounting indication information and
the MBMS access information via the MCCH, respec-
tively.
[0078] Step 603: the UE monitors the MCCH, and goes
to Step 604 after receiving the indication information.
[0079] Step 604: the UE detects whether an MBMS
service has set recounting indication information. If an
MBMS service has set recounting indication information,
go to Step 605; otherwise, terminate the counting proce-
dure.
[0080] Step 605: the UE decides whether it is in the
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idle mode. If it is in the idle mode, go to Step 609; other-
wise, go to Step 606.
[0081] Step 606: the UE decides whether it is in the
URA-PCH state. If it is in the URA-PCH state, go to Step
607; otherwise, go to Step 608.
[0082] Step 607: the UE receives the MBMS access
information, uses the second provability factor thereof to
carry on a probability check and responds to the recount-
ing indication information after passing the check by in-
itiating a cell updating procedure. If the UE fails in passing
the check, terminate the counting procedure.
[0083] Step 608: the UE in the CELL-PCH state re-
ceives the MBMS access information, uses the first prov-
ability factor thereof to carry on a probability check and
responds to the recounting indication information after
passing the check by initiating a cell updating procedure;
or the UE in the CELL-FACH state receives the MBMS
access information, uses the first provability factor there-
of to carry on a probability check, and responds to the
recounting indication information after passing the check
by initiating a cell updating procedure or responds to the
recounting indication information via the control channel.
[0084] However, special probability factors may be set
for the UE in these two states respectively, or one prob-
ability factor is used for the UE in different states.
[0085] Step 609: the UE receives the MBMS access
information, uses the first probability factor thereof to car-
ry on a probability check and responds to the recounting
indication information after passing the check by initiating
an RRC connection establishing procedure. If the UE fails
in passing the check, terminate the counting procedure.
[0086] Step 610: the UTRAN counts the number of the
UEs which are in the RRC connected state and have
joined this MBMS service.
[0087] This step is completely the same as Step 507
which is as shown in Fig. 5, so no description will be
repeated here.
[0088] Step 611: the UTRAN decides whether the
counting result has reached the pre-defined first thresh-
old. If the counting result has reached the pre-defined
first threshold, go to Step 612; otherwise go to Step 613.
[0089] Step 612: the UTRAN continues to use the PTM
transmission mode. Go to Step 614.
[0090] Step 613: the UTRAN modifies the probability
factor and resets the recounting indication information,
or changes the transmission mode from the PTM to the
PTP.
[0091] In the embodiment, if the recounting result does
not reach the first pre-defined threshold before recount-
ing has been implemented for the pre-defined times in
this step, the probability factor can be increased and the
recounting can be repeated. If in this step, the recounting
result has continuously failed in reaching the first pre-
defined threshold for the pre-defined times, the UTRAN
will change the transmission mode from the PTM to the
PTP.
[0092] Step 614: the UE returns to the idle mode
through an RRC connection releasing procedure, or the

UE currently in the URA-PCH state returns to the previ-
ous state. Terminate this procedure.
[0093] In this embodiment, the UE first decides wheth-
er it is in the idle mode, and then decides whether it is in
the URA-PCH state. Of course, this order of making de-
cision has no effect on the result and can be set at will.

Third preferred embodiment:

[0094] In this embodiment, a step for deciding is added
based on the first preferred embodiment, i.e. when pre-
paring to initiate a recounting procedure, the UTRAN de-
cides how many UEs are in the URA-PCH state, if the
number of the UEs is very small, these UEs will not be
counted. Whether the number of the UEs in the URA-
PCH is small or large can be determined by setting a
threshold of the number of the UEs in the URA-PCH state,
or by setting a threshold of the ratio of the UEs in the
URA-PCH state among all UEs in the RRC connected
state, for example, if the UEs in the URA-PCH state are
less than 5% of all of the UEs in the RRC connected
state, it will be considered that the number of the UEs in
the URA-PCH state is small.
[0095] Concretely speaking, when notifying the UEs,
the network side indicates through the recounting indi-
cation information that no recounting is to be carried out
for the UEs in the URA-PCH state. The UEs in the URA-
PCH state, do not respond to this recounting indication
information according to the indication after receiving this
indication.
[0096] The advantage of doing so is that the step for
the few UEs currently in the URA-PCH state returning to
the previous state can be omitted when the UTRAN still
uses the PTM transmission mode so that unnecessary
resource occupation could be reduced.

Fourth preferred embodiment:

[0097] This embodiment is an improvement of the first
preferred embodiment. In this embodiment, when pre-
paring to initiate a recounting procedure, the UTRAN first
counts the number of the UEs in both the CELL-FACH
and the CELL-PCH states, if the counting result shows
that the number of the UEs in the two states added to-
gether is much larger than the threshold, no recounting
will be carried out, i.e. this procedure is terminated. For
example, when the total number of the UEs in the two
states exceeds a pre-defined threshold of the exceeding
number, no recounting will be carried out.
[0098] It is believed that a certain ratio of the UEs in
the connected state would receive the MBMS service,
and when the total number of the UEs in the two states
is large, a sufficient number of UEs are believed to re-
ceive the service. Therefore, this approach avoids un-
necessary occupation of system resources in the re-
counting procedure.
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Fifth preferred embodiment:

[0099] This embodiment improves the fourth preferred
embodiment. In this embodiment, when preparing to in-
itiate a recounting procedure, the UTRAN will also count
the number of the UEs in both the CELL-FACH and the
CELL-PCH states. If the counting result shows that the
number of the UEs in the two states added together is
much larger than the threshold, the UEs in these two
states are first inquired about whether they receive this
MBMS service, then recounting is carried out if the count-
ing result of the number of the UEs which receive the
MBMS service is less than the threshold. The UTRAN
may inquire the UEs in these two states directly via a
dedicated or a common channel.
[0100] In addition, in this embodiment, the UTRAN
may also adopt the approach described in the above sec-
ond preferred embodiment, i.e. indicating that recounting
is to be made for the UEs in the CELL-FACH and the
CELL-PCH states through the recounting indication in-
formation. The UEs in the CELL-FACH and the CELL-
PCH states are then counted according to the recounting
indication information. This procedure is the same as
Step 608 in Fig. 6, and is not repeated herein.

Sixth preferred embodiment:

[0101] This embodiment also improves the fourth pre-
ferred embodiment. As in the fourth embodiment, the
number of the UEs in both the CELL-FACH and the
CELL-PCH states is counted firstly, if the counting result
shows that the number of the UEs in these two states
added together is already close to the threshold, then the
network side indicates through the recounting indication
information not to recount the number of the UEs in the
URA-PCH state. After receiving this indication, the UEs
in the URA-PCH state do not respond to this indication
of recounting according to the indication.
[0102] Whether the number of the UEs in the two states
added together is already close to the threshold is deter-
mined by pre-defining a range for being close to the
threshold. If the number is within the range, it is close to
the threshold, otherwise it is not close.
[0103] As the number of the UEs in the two connected
states is already large, it is quite likely that the number
of the UEs in the idle mode and the UEs in these two
connected states has exceeded the threshold by query-
ing, that is, the enquiry on the UEs in the URA-PCH state
is omitted. The advantage of doing so is to omit the step
of the UEs currently in the URA-PCH state returning to
the previous state such that unnecessary occupation of
resources could be avoided.
[0104] It can be seen from the above embodiments
that the prominent feature of the present invention is that
the UEs in the URA-PCH state also respond to the re-
counting indication. In the prior art, the UEs in the URA-
PCH state which seldom occur to the mind of persons
skilled in the art are ignored. However, in the procedure

of MBMS recounting, as the selection of a bearer mode
is sensitive to the counting result, a larger number of the
UEs in the URA-PCH state may play a key role. There-
fore, recounting in accordance with the present invention
presents a more accurate counting result than in the prior
art and the selection of an MBMS bearer mode by the
UTRAN based on this counting result is more appropri-
ate.
[0105] Though the present invention has been de-
scribed with reference to the drawings and some pre-
ferred embodiments, it should be appreciated by people
skilled in the art that various changes in form and details
may be made on the invention without deviating from the
spirit and scope of the present invention as specified by
the attached claims.

Claims

1. A method for recounting in Multimedia Broadcast/
Multicast Service (MBMS), when a radio access net-
work (RAN) preparing to initiate a Recounting pro-
cedure, comprising the following steps:

the RAN sending recounting indication informa-
tion for an MBMS service to User Equipment
(UE) or UEs;
the UE detecting the recounting indication infor-
mation and responding to the recounting indica-
tion information by establishing a radio resource
control (RRC) connection or initiating a cell up-
date procedure according to the recounting in-
dication information and received MBMS access
information;
the RAN counting the number of UE(s) which
have joined the MBMS service and are within a
cell according to the state of the UE(s) respec-
tively.

2. The method according to Claim 1, wherein the step
for a RAN sending the recounting indication informa-
tion comprises:

the RAN setting the recounting indication infor-
mation to comprise the MBMS service identity,
adding the MBMS service identity and a first
probability factor to the MBMS access informa-
tion, and sending the recounting indication in-
formation and the MBMS access information to
the UE(s) via an MBMS point-to-multipoint Con-
trol Channel (MCCH) respectively.

3. The method according to Claim 2, wherein the step
for the UE detecting the recounting indication infor-
mation and responding to the recounting indication
information further comprises:

the UE judging whether it is in idle mode or in a
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UTRAN Registration Area Paging Channel
(URA-PCH) state; if the UE is in the idle mode
or in the URA-PCH state, the UE receiving the
MBMS access information, finding the first prob-
ability factor of the MBMS service identity which
is identical to that in the recounting indication
information and checking the first probability fac-
tor; the UE in the idle mode or the URA-PCH
state that passed the check responding to the
recounting indication information by initiating the
RRC connection establishment procedure or the
cell update procedure respectively.

4. The method according to Claim 2, further compris-
ing: before sending the recounting indication infor-
mation, the RAN counting the number of UE(s) in
the UPA-PCH state and deciding whether to use a
second probability factor for the UE(s) in the URA-
PCH state according to the counting result;

if the second probability factor is decided to be
used for the UE(s) in the URA-PCH state, the
RAN setting the recounting indication informa-
tion which comprises the MBMS service identity
and indicates that the second probability factor
is used therein, adding the MBMS service iden-
tity, the first probability factor, and the second
probability factor to the MBMS access informa-
tion, and sending the recounting indication in-
formation and the MBMS access information to
the UE(s) via the MCCH respectively.

5. The method according to Claim 4, wherein the step
for determining whether to use the second probability
factor for the UE(s) in the URA-PCH state according
to the counting result comprises:

the RAN estimating the value of the second
probability factor according to the number of the
UE(s) in the URA-PCH state, if the number of
the UE(s) in the URA-PCH state is small, using
a greater second probability factor, otherwise
using a less second probability factor; if the es-
timated second probability factor is close to the
first probability factor, choosing the first proba-
bility factor instead of the second probability fac-
tor; otherwise, choosing the second probability
factor.

6. The method according to Claim 5, wherein whether
the number of UE(s) in the URA-PCH state is small
or large is determined by a pre-defined threshold of
the number of UE(s) in the URA-PCH state;

and whether the estimated second probability
factor is close to the first access probability fac-
tor is determined by a pre-defined range of dif-
ference between the probability factors, if the

difference is within the range, the factors are
close, otherwise the factors are not close.

7. The method according to Claim 4, if the RAN decides
to use the second probability factor for the UE(s) in
the URA-PCH state, wherein the step for the UE de-
tecting the recounting indication information and re-
sponding to the recounting indication information
comprises:

the UE detecting the recounting indication infor-
mation and judging whether it is in the idle mode
or in the URA-PCH state;
upon reception of the MBMS access informa-
tion, the UE in the idle mode reading the first
probability factor of the MBMS service identity
which is identical to that in the recounting indi-
cation information and checking the first proba-
bility factor; the UE in the idle mode that passed
the check initiating the RRC connection estab-
lishment procedure;
upon reception of the MBMS access informa-
tion, the UE in the URA-PCH state reading the
second probability factor of the MBMS service
identity which is identical to that in the recounting
indication information and checking the second
probability factor; the UE in the URA-PCH state
which passed the check initiating the cell update
procedure.

8. The method according to Claims 3 or 4, further com-
prising:

a UE in a cell paging channel (CELL-PCH) state
detecting the recounting indication information,
receiving the MBMS access information, and
finding the probability factor corresponding to
the MBMS service identity which is identical to
the MBMS service identity in the recounting in-
dication information, checking this probability
factor; after passing the check, responding to
the recounting indication information by initiating
the cell updating procedure;
or a UE in a cell-forward access channel (CELL-
FACH) state monitoring the recounting indica-
tion information, receiving the MBMS access in-
formation, finding the probability factor corre-
sponding to the MBMS service identity which is
identical to the MBMS service identity in the re-
counting indication information, checking the
probability factor; after passing the check, re-
sponding to the recounting indication informa-
tion by initiating a cell update procedure or re-
sponding via control channel.

9. The method according to Claim 1, wherein the step
for the UE detecting the recounting indication infor-
mation comprises:
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the UE monitoring the MCCH and detecting
whether there is an MBMS service that has set
the recounting indication information upon re-
ception of the recounting indication information
from the MCCH, if there is an MBMS service that
has set the recounting indication information,
the UE having detected the recounting indica-
tion information; otherwise the UE having not
detected the recounting indication information.

10. The method according to Claim 1, wherein the step
for the RAN counting the number of the UE(s) which
have joined the MBMS service and are within a cell
according to the state of the UE(s) respectively com-
prises: the RAN counting the UE(s) interested in the
MBMS service by combining the UE linking from the
CN and the received counting response from the UE.

11. The method according to Claim 1, further compris-
ing: the RAN counting the number of the UE(s) in
the URA-PCH state before sending the recounting
indication information, if the number of the UE(s) in
the URA-PCH state is small, the RAN indicating that
needs not recount the number of the UE(s) in the
URA-PCH state through the recounting indication in-
formation; in the step for the UE detecting the re-
counting indication information and responding to
the recounting indication information, the UE(s) in
the URA-PCH state not responding to the recounting
indication information according to reception of the
recounting indication information.

12. The method according to Claim 11, wherein whether
the number of UE(s) in the URA-PCH state is small
or large is determined by defining a threshold of
number of UE(s) in the URA-PCH state or by pre-
defining a threshold of ratio of UE(s) in the URA-PCH
state among all the UE(s) in the RRC connected
state.

13. The method according to Claim 1, further comprising
the RAN counting the number of UE(s) in each state
of the CELL-FACH and the CELL-PCH before send-
ing the recounting indication information; if the count-
ing result shows that the total number of the UE(s)
in those two states reaches the threshold for deter-
mining whether to use the point-to-multipoint (PTM)
transmission mode, the RAN stopping the recount-
ing procedure.

14. The method according to Claim 1, further comprising
the RAN counting the number of UE(s) in each state
of the CELL-FACH and the CELL-PCH before send-
ing the recounting indication information; if the count-
ing result shows that the total number of the UE(s)
in those two states reaches the threshold for deter-
mining whether to use the point-to-multipoint (PTM)
transmission mode, the RAN querying UE(s) in these

two states whether the UE(s) are interested in re-
ceiving and performing the recounting procedure
again until the threshold used for determining wheth-
er to use the PTM transmission mode is reached.

15. The method according to Claims 13 or 14, wherein
whether the total number of the UE(s) in those two
states added together considerably exceeds the
threshold much which is used for determining wheth-
er to use the PTM transmission mode is determined
by setting a threshold of exceeding number.

16. The method according to Claim 14, wherein the RAN
makes query of the UE(s) in the two connected states
directly via a dedicated or common channel.

17. The method according to Claim 1, further compris-
ing: the RAN counting the number of the UE(s) in
the two connected states of CELL-FACH and CELL-
PCH before sending the recounting indication infor-
mation; if the counting result shows that the number
of the UE(s) in those two states added together is
close to the threshold used for determining whether
to use the PTM transmission mode, the RAN indi-
cating that needs not recount the number of UE(s)
in the URA-PCH state through the recounting indi-
cation information not to recount ;

The UE in the URA-PCH state not responding
to the recounting indication information accord-
ing to the reception of the recounting indication
information.

18. The method according to Claim 17, wherein whether
the number of UE(s) in the two states added together
is close to the threshold is determined by a pre-de-
fined range for being close to the threshold, if the
number is within the range, it is close to the threshold,
otherwise it is not close to the threshold.

19. The method according to Claim 18, further compris-
ing:

the UE in the CELL-PCH state, detecting the
recounting indication information and respond-
ing to the recounting indication information by
initiating the cell updating procedure according
to the recounting indication information and the
received MBMS access information;
or the UE in the CELL-FACH state detecting the
recounting indication information and respond-
ing to the recounting indication information by
initiating the cell update procedure or respond-
ing via the control channel according to the re-
counting indication information and the received
MBMS access information.

20. The method according to Claim 1, further compris-
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ing:

the RAN judging whether the counting result has
reached the pre-defined threshold for determin-
ing whether to use the PTM transmission mode,
if the counting result has reached the pre-de-
fined threshold, continuing to use the PTM trans-
mission mode, otherwise deciding whether to
use a point-to-point (PTP) transmission mode.

21. The method according to Claim 20, wherein the step
for deciding whether to use the PTP transmission
mode comprises: if the counting result of the number
of UE(s) is less than the pre-defined threshold for
determining whether to use the PTM transmission
mode, repeating the recounting procedure for pre-
defined times, if the results of repeated recounting
for continuous pre-defined times are all less than the
threshold for determining whether to use the PTM
transmission mode, determining to use the PTP
transmission mode.

22. The method according to Claim 20, further compris-
ing: the RAN determining to use the PTM transmis-
sion mode, making the UE(s) return to the idle mode
by an RRC connection releasing procedure or mak-
ing the UE(s) in the URA-PCH state return to the
previous state.
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